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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m"* of rock mass is used for each of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1_4 and possibly a layer of soil .16. A number of 
exhaust channels 18_ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements IjO and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2j4 via the connecting pipes 21_ and shut-off and 
control valves, respectively, 2_2 , 23^. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 30^ A pipe 3_2 from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 38./ to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line _50 in Figure 2 represents the temperature distribution in the two 
sections. At line 44^ the temperature can reach a value between 350 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 2£ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 58^ from the outlet channel 60^ in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-4 6 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2Q_. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5£, 3£ and the section 42-44 
in the shale rock, partly a circuit including passages l£/3_4 and both 
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sections 42*44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 

equilibrium in the different reactions does not have to be nearly 

achieved because of the large surplus of lighter hydrocarbons and 

hydrogen, that is available in the pyrolysis. Through this richer 

gas circulation the condition also emerges that such hydrocarbons 

that are in the border area for the gasification more easily can be 

led away from the shale rock by means of the richer gas circulation. 

The heaviest hydrocarbons that without circulating gas remain and 

are coked in the rock, will probably therefore wholly or partially 

be forced to move along with the general gas flow by means of gas 

circulation. According to the invention new possibilities are thus 

created by introduction of a circulating gas in already heated shale 

rock to obtain a richer production of the coveted pyrolytic liquid 

hydrocarbons. Finally it is conceivable that the large rock body 

of hot shale coke through which the circulation gas flows on its way 

to the pyrolysis area in the shale rock because of its enormous ' 

dimensions and with that associated catalytic activity to a certain 

extent directly allows a hydrogenation of hydrocarbons closely related 

to the coke, that have remained in the same, through which the loss of 

residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic;have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Hurt ill en ri tning. 



SVI-1NSKA SKII-TKia*! J K A K VI Kill 'LACK'] 1 / OKKl:i;o. t\) 

Salt vid i'or^a.sniii^ av oljcf orando sLillVrluM'^ hi situ under tiliforande 
av viiriuc ^oiioui i sUiHVrlu:rjr«*l upptayfiia kanalcr. 

I ' l»|'h iiiuirc: !■*. I Jun^M r < • i n . 



Kpplinnin^cu haufur sii; till ell salt ;iU 
framslalla skifferolja. baseral pa uppvuruiniii^ 
av skil ferbci ijcl utan forc^aeudc ul hrvlnin:; 
av ski I" I' it, varvid do ^ciuhii uppvaiiunin^eii 
f ram kallade (»1 jci tiraude ^aserua avl;i;_;snas ur 
bcr^el L;emuu i delsaumia anlua^la kanalcr. 
l*r ^ascrua I'rfi n i I j :is diirpa sadatia delur av 
dcsamma, vilka ul^uia sk if I rrulj an, under n\- 
kylnii'K ^citum koudcusat mil . 

n pp\ fi rin ii i ni*cn av ell .skiffei Ijci l; sker 
vid av^asnin^cu av dari lud'tut lii;a i;asbildan- 
dc suhslanser en burl I ranspui I av en viss m;i- 
leria I mailed, sum alllsa i i;asfunn av^ar ur 
Iut^iS pa liknandc sfdl sum I. ex. \id av^as- 
1 1 i i i l; ;iv slcnkul cller \ed, ocb i sanillii;a dessa 
UjA\ kvarslar cm iiht cller mi in In- poms (s^mTr 1 
/nTpxav del in 'spruu^l i^a materiakl. I > * * I kvar- 
blivande malcrialcl, daivsl del beslar av kuk.s 
cller trakol, har i^cnum sin puio.sa striiklur 
iiliinioi'iti'iil slura fur i;;ison al kitiu lii;a ytui \ 
Oct liar itu visal sii;. all ;i\vu skiffei kukscn, 
d. v. s. i delta fall del avi;nr>adc skiffcrher- 
^el, liar on ponis slrukUir mod niyckcl stora 
ytor. ^tkomliga for :;asei\ Saintidi^t har skil- 
ferkoksen i molsals till den vanli^a kukscn 
elier Irakulcl en niyc.ket slur askhall. d. v. s. 
rest av icke braunbara bcstandsdclar ue.h spc- 
i:icill for svenska forhallandcn upp^ar till (tin- 
kling 7(1 % av den urspnin^li^a skiffcrvik- 
len. Skil ferkokscn inuchaller Id. a. t. ex. oli- 
Ua jiirnforenin^ar ocli en hel del amlra bc- 
standsdclar, som i konlakt ined Tdika -ascr 
:irn u^nade alt i e^en^kap av kalalysaUu- pa- 
verka reakli^iner i ^asenuu 

\'id dirckt av^asnin^ av sk il ferliei |^ct npp- 
star under foii^aemlc f liinibtallnini; av skil- 
fercdja myekel slora vulyuier av uppvarml nrli 
av^a^at skif ferberg lieslaeiulc huvudsakli^eii 
av .ski! 'ferkoks, som 1 i g r kvar orultlial i si- 
na uAka la^cr, men soiu ^enotn a\i;asniiif;en 
Llivil omlitldal till en enda poios jnu.ssa fraiu- 
slappli^; for gascr i alia rtktnin^ar. Daresl sA- 
lunda for varje m* olja alj;Ar oinkrin^ 15 in" 
ber^juar>sa, Inldas t. ex. under ctt ais tid 
vid frauistalluiu^ av 200U0 ui' skificrolja etl 
purost bkiffeiber^ oni IJOUUUO in*. Under sjal\u 



Itu ^a.suin^spi oeethiren av *k if femljan jnord* 
nas i in mi skifferborget en lan^samt Irainul- 
skridande varnicfront, diir s:U;il or^an lor 
upp \ armuin^en (elekl risk a varmec lenient) 
sum a v loppsikanaler for ^asernas avledning 
siu*rcssivl siillas i verksamhet. 

I Ippf inuin^eu avser alt auviiuda den p;\ si 
sail ulliildade slora porosa sk i I fe r \n >k smassa »t 
sasoni ni Ualalysalor fur inledandel av vissa 
«"'ii.sk;uli' kemiska reaklioiier iuom deniianiiiia, 
:t 1 1 1 turd avsikt all framsUilla oiika substan- 
s» r innlri im-dverkan av kal al y.sab nu ifrA^a. 
Ilatvid til n\ II jas dr luimnda -;i>k;iii;ik'rM;i. se- 
dan de \lulal alt I pinsl ^ti'ii smn a\lujip J*»>r 
sk i 1 1 rn .! je^aserna. ;i\en f<ir lilll ui sel a\ ^aser 
(ill >k il li-rlni-et. Samlidi^l kmina andra dy- 
lika k.iiialrr anviiiulas i*. » r a\lt:pp av s\iitrs- 
pr* ni nK t i-r I l anislal Ida iitoni .sk i 1 1 V rln* I im- 
tier nirdverkan av den av >U i fir rk uk sen bii- 
dadf kalalysalorn. I'.n del kanaUr bildar s;i- 
li-dr>. titlnpp I ill skif fe» ktd<sei» neb andra !<a- 
nak-r avlupp Irun densamiua. varvid ^aser, 
sum iimler Iryek ued liuas i bet hel [>ti ctt stal- 
le, kunna aviTiras ur dclsainma pd dt annat 
skille. (iaser ktnnma haruiuler i kontakl nied 
kalaiysaimns ytor oeb paverkas av desain- 
ma p;i sadaut salt, sum liclin^as av forhanden 
varatidu kemisku och fysikaliska InrbAllan- 
t|t*n. 

t'ppf iuuiii^en skall nedan uiirinaiv beskri- 
vas under lianvisnin^ (ill a hilo-adc rilniu^ 
st nu e\empel visade ill fiiri n^s form lY»r salt<d.s 
^enomftiraiule, varvid iiveii yllerli^ai*; uppfin- 
nin^eii kamieleeknaiide e^eusk apt-r skula nu* 
Kivas. 

I'ij;. I visar iner eller iiitndr" sebemaliskt 
ill skiffrrbei^, inratlal fur f ramsl alining av 
skiffernl j;i. sett i vertikalsekl ion. 

Ti^. J visar elt diagram auxivande tempe- 
ratm fordeluiiiKcn inoiu skif lei bei '^et. 

A litnin-ru beteeknar ID ell antaJ varnic- 
elemenl. sum aro anbra^ta pA janina mellan- 
rum i skifferber^et 12. pA vi'ket i\v overlap- 
rat ett lager av kalksten 14 sand, evenlucllt 
etl junila^er 16. Etl jnta! avy;istkanaler 1H stu 
i forbiudelse med genom knlk orb skiifcr wed- 
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: "' ,rri, e !i"*avl„|, r , 20. Varmeclemenlen lOorh 
av^.skanalorna 18 f.ro sa,„|jdi s i miordnade i 
rader efler varandra i vinkel mod rilnin^s- 
plano.l. l.asavlnppen 'JO lillhOrnmlc en .Ivlik 

• ml' urn over lorl.indelierur 21 oe.l, avslina- 
aiMRs- its|». r^lorin-sycnliipr 22. 28 .mslu't- 
aa (ill en samlin K ska.ial 24. !•„ stone s iim - 
:.n«skanal 25 lor ell fieri:,! samlin^skanaler 
. 4 forenar dessn i . si „ ,,„. „„.,, rl , |: ilM(ll>ns( „. 
-0 ,.cl, ell .. yaltorn 27. vari skifl C mlje K :,se, na 
Ki kant salt nedkylas .,cl, i •„f,jli^ a .s? 1 . ,„„„ 
rwrnaa fran konden.scrbara oljebeslandsde- 
ar. Ivondensorn 20. vilken iiven ka„ ultras 
v resp omfalla apparalur lor ann.in kcmi.ik 
.rhuiullniK av skilTeroljenaser t. ex. avskilj- 

• uitf :.v svavel eller andra l,ipr,.,|„k|er i doss;, 
:r hjm..>„, en lulniug 28 anslulen 1,11 on u'mi- 
:. i ..lm«sl»el,4llare .111 for olja,,. ] de nnn be- 
iallarc mynnar iiven en lednintf 82 fran Ivatl- 

• •rncl 27. !-rA,i f „ srenlcdnin,. .14 kirn.,:, en 
•ol av de icke kondonsorado. ( -asc,na avf.iras 
onoin on ledning 30. i vilken :ir insall en ven- 
i 88. lor alt anvandas soin briinsle ellcr for 
adra and.-nnai. Iin ann.in del av gasenut «e- 
.unslroniina en koinprcssoranordnin" 41)" 

I en seklion av skifferherget hei-ransad vin- 
•Irall mot ritningspl.nnil :lv plan «en«m lin- 
na 42. 44 outages pyrolvsen, d. v. s. en un- 
r varnictillforscl forsii^aende nybildnin» av 
.iffcr K ascr vara avslnlad. Varmetillforseln j 
:l elemental 10 har har alllsa avhrulils. | 
allot ul vi nnes for <>;.;onbliekel en seklion av 
ifro, hornet. Iief{r;insi,il av linjerna 44 - JO | 
uiiifvi^cii forulsiittos alllsa vandra i rikt- i 
nipen av pilanu, 48. l.injen 50 i fi«. 2 repre- i 
iHeiar Icmperaturfordelningen i do bad-, i 
klmneniH. Vid linjon 44 kan lempcral uren I 
-va uppnatl ell vardc. *ncllan 850 —4(10" C ' 
r-lrudesvis iMiikriitM .180° ('.. Temperature,! , 

• ler 1,'enoni processor) enligl uppf innin.'en i : 
lain^ mot linjrn 42. ! 

Nf«dan knnalorna 20 i seklionoi. 41 • M i 

• nslxora so,,, avlr.pp f.ir de i denna seklion ! 
vnnna skiffci^aserna. har minst en rad dy- J 
a kamiler. son, :ir helicon vid scklionens ' 

44 liakkanl. sell i viirinevaficns riktning ' 
:t^l pilar,,:, 48. ,„|i „,„„ J rititin^rn -ivil's , 
.e.kr.,n l ;en 52. anslulils lill komprossorns | 
l.-y ks.dn via en sainlin.Kskanal 54. I -as- 

-li-nia f,2 brings sal,,,,,!.., .le fran lednMii!- 
•<4 konunnndo .yasei na alt alerstroiniua lill 

redan av.ja.sadc skil'IVrl.ei-ol iooni unir-i- 

mellan linjerna 12 ool v 44. l a, del av dessa 
rslromniande "aser kimna avledas -en.,.., 
avlopp „,.|, 0 „ samliiiM.skanal :,S (rim 
kanalen lill inon, delta mnrade. for :,|| ef- 

lamplix l.el»nndlin« -en..,,, komlensal ion 
Ivatlninj/ P ||,.,- j,,,,!,-., processer iivlti»yr ( . 
'fsp. ilerledas lill ledniiit>en .11. Kvi-nli?rill 
:na kan:,|,.,na fill vara Implcppl.,,!,. „„.,, 
'Iin.«sledni,i«eii 24. Ilesten av ^:,s, r„ :l k„„. 
under fori salt slniiimiii" innoi s k il IVrhei • 
- ponlsa la^rin^ar i pilarnas 18 riklnii,.. 
' k..i,t : ,k| „„.,) sk<fleil,i r« in,,,,, Sl -k" 



-.."er, 14. 4fi. „, ,,. 

r.om.M, ast.-Mlk...nm:,„d.-l :,v I ill, : „ | ; I i-, |„',.. 
IryrkstcKnnK Ih.s ,,„.,. , , ; SM1| ,- 

, 1. UrT, ,,css: ' s ; ,,, ,l, x Uri "*>« 

<>n ! I'j 1 ""*'' ' v:l "lika l'"'t!rcniin;ar. <|i-U 

H< .one,, 12 II , ,,,.,„., „,.,, <( _ 

krcls mnelall:,,,,),. |.:,.x.. lv ,. ni .., ,, s 

f ■Wkhnncriia 12 I I ,„.|, || | |; ;,„„„ sK J. 

ferl*rKrl. Sad:,,,:, vilK:i . f|| ^ _ 
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ii t • .1 \ - k il I riliei ;.;■•! *• 
k < tii l .1 k I nii , I I I \ ... It 
.11 I Mi tilt | tl \ » k i I x| . . 



1 1 , |.\ i • *i \ \;.tM'ii, 1 1". m i 
, ,l . ;i i til \ 1 1 1 1 1 1 1 1 v I n:n \ 
si.. i .i ) iii:inv.i n« .ut 

il.ii' p* 1 »'l \ s in I pa: 

, .i miIxiiut. koiiiuiei riili^l uppl 1 ■ 

sk..Hi l :i\ \al-as < •« I i latl.ne k..l\alen i <l.n 
;ilci nil in it. i :;aseu .ill pa\ei*k.i |i\ihI\m-ii i den 
riklniti^ :ill en k.il.ms slniv.n :ilt ;il e r s| .t 1 1 i s 
nto^iUii (iisj n u n -I i -en iil\iiiiii:i |i\ riil vni;.i M'M n 
s;i i ii in. i usa I I n i n l;. Delia I « ■! lialla nde hnde 1 1 : i ■ - 
1 1 1 : i S I w 1 1 1 1 1 1 : i likllas \ id rn h\ il n-riii i;. men m- 
lii;l Uppl'imiillxeu eis.itle^ de nixekel 
tt yek. under vilka sadan kylrrriiii; Inukar ;;»■- 
iioiufnras, i detla l;ill med en ot aid Ii :: koiitakl- 
vl:i i kalalysaloi ii. so»u mo j 1 i ^"tr all inoiii 
riinki; till uppna cl t naiuiande till clt lialan- 
serai forkaltaiidc uiellan do olika reaklioiier- 
na vid i t»l \ scmk Darvid kinder mera kol vid 
tl cl -cut. m ateriulnrin;_;en till I Tutla viilel, var- 
i^eniuu i knksen k \ arid i \ :i nde kol niiuskas 
till I <j i nut n lor en k \ an I it ;i I i v okniui; :i\ de 
oljeliildande i;:isonia. 

Kuli(-;l uppl'mnin^eii pa.sserar ilo ^iisiT, til" 
vilU;i uljan ulvunuils forsl K^nom v\\ polos 
kei ^massa. diir ol jea vil ri vn i n ^ reditu ar full- 
1 1« i i-i I :i « I . Harumler lYirvariues sa^da ^a.ser. se- 
(l:iil de under passa^en ^l'IIuiii koudciiNor oek 
Ivalkiin nedkylls till I'll kii; leinperal nr. soni 
i prakl ikrii kaller nil; omkriui; t)' J eller ta^'e. 
Del- redan a\*i;asade sk ilTerheri;el oek den 
s|ii U \ ;i rmc .vi:i i delta varuia licrt; k\ailani- 
naA el'ler pyrul ysen. uluylljas sakmda deKis 
for [in \;iriuiiiiiL; :iv den \iil j>yiiit y.M'ii mid- 
vcrk:iii(li' rirkuhilmiis:;:isrii. ICmctl:iii en 
il;iii i;;i>' \ :n iiu-tn in li/il I in* rol;ilivt l;ii;l, K:i" 
i-nlii;! ii|)|>l iniiin i m:n tlon kv.inliU'l i;:is. ^« • » ' i 
i ii t; iitt t ;i> ii'.'i'ticiHk' |ia (iiiisliiiuli^lu'lci \\:\ 
jas sa. all ilo.s vulviu UjtpLiar till en a lliia 
^an^LT ilrn vid pyitdyscn nyliikladc ^asi ns \u- 
!\in. Hariu;uncnii undi'i lallas del rcak I UHislui - 
lu|i|i, mum h;ir tivan antytts |>;^ sa siilt, att ell 
ItaljHisfurhalkmdc ilium de ulika rcaUtioner- 
na leke lichovcr niirmulse vis uppuiis jia t;ruiul 
av del slora ovcrskull av liillaic kolvfilcii <**h 
vale, sum vid |iyi«>lysen liimas t i M l; ; i i i l; I i l^ : t . 
(lenniH donna likli^are -ascirk titalimi inlra- 
der aven del loi luUlandcl , all >adaita ki.lva- 
len. stun lij;^a \>\ j;i;iiisomradel lor fi'iriias- 
11111^1*11. lallare kunna avltnas ur sk ilTrrlirr- 
i;el inetl tilllijfdp av den rikli^ar_e -aM-irkuta- 
lioneii. l)e lyi»^sla kolvalcna, soni utan cirkn- 
leraiule ^:is Uvarliliva oeli 1'iirkoksaN i kernel, 
lurde. darli'ir nied lillkj;il|) av -aseirk ulal ion 
lult eller di-lvis liriitL;as all nieufolja dm all- 
niaiiiia i;assl roiiinin^en. l'-nli^l upprinnin^en 
Nkapas saledcs ^eutnii inioraiidc av en eirku- 
lerande t ^as iuom redan ii|>|>varmL .skillri- 



I mi n \ .i mi. .( It -In lii ;i| | ,-i | i.i It , i'm i i k . 1 1 t ' pr.i- 

iiiikti-n i\ d«* -i-i | . \ i t .1 \ s,-i i i I I r i ( i.i k t ad r 

iKlandr itcii.i Miilh-fii k.i:t del l.inkas. 

Jt din sl.-r.i I n- 1 _^k i - .i\ v.utii sk il I erknk s. 
.;iff>l.l Nllki'H il I'k lll.il 1' >ll s-.isrii I l'« t ( 1 1 1 1 1 : 1 1' 

sin \.i, lill jiy rot \ s. u in :iili*t i sk il I ithi'i , jia 
;i mill .t\ Nina c 1 1 ■ > i 1 1 1 , i d iincit MMtter Midi dar- 
ii 1 1 ■ I I . >i k 11 1 ) ipad lv al at \ s.il i h \ ti k :i n durivl i 
\inn in. hi nn d^er i n Imliei in^ a\ nud kok.^en* 
11:11 xJaktade kulvaleii, ^« »i 1 1 k \ .1 r»l a n na I i den- 
N.iiiiin.i, \ art j^r Hunt res! t < u' 1 11 sir 11 i I'miiii av 
k.>ks iii iIIh in^as. 

I sl;itli l lor pyrol Vb^aNerna enlist hv;iii kun- 
na .nidia ^a>er, t. ex. ^cneralMi^as knmma 1 
I ra^a Inr asl adkoiu ma inlet a\ ulika viii.ska<lc 
kemiska rcak lionet" under mcd \ ci lia 11 av den 
|imims;i \.unia sUilTcrn. 



Falun tans peak : 

I. Sail \id toi^aMiin^; ;ik 1 il jel'tii a nde ski! - 
terher^ in silu under tiilloiauile av varnie t;e- 
iiMin i skiri'erkerj;el U|t|»la-ua kanaler. ka!i- 
Meleekiial tl.ii av. all sedan etl sk ifferjiarl i ^«'- 
iiMMi 1 1 v 1* *1 \- s av^asals ueli l»ti\il (imIonI. ^aser 
inl(tras i delta parli. medan del anni! a! 
earnil. -nmin andra i sk UTerlier-el uppla^;- 
11:1 kauak-r an var met 1 1 1 1 < M.^elk a ua krua oeh 
:tlt de>sa ^aser iiio av sadan art, all de karun- 
dn ulsatlas for keuiiska reaktanier ulan for- 
iM annini; med ski ffcrker^el t j a 1 1 si ;;ur;i nde mmii 
k at at \ sat or. 

'2. Sail enlist |)ateiUans(.raktt I. kauneloek- 
nal darav. att i skifferparliel aleriufores at - 
ininsloiie en del av den under |»\ro!ysen kit- 
dade -asen. sedan tlen -euom i\ondensal ion 
eller |v;iltnintf under avlivlniu- kerovals sina 
ot ji iKraude kestandsdelar. 

.'t. Sail enlist |»alenlans|»r;Uvel I. kauneteek- 
uat diirav, att den inforda ^asen i;enoi:i en 
kompressoranordnin^ brin^as all slroiuiua ^;e- 
ninn ell parti av redan av^asat vannl skifter- 
kerj; l'«"ir alt darifrin infoias 1 annal liei^par- 
li, dar oljciit vinnin|4 pUK^' 

-I. Sail enlist palentat»sp: akru ! it. kim- 
netrekiial diirav, all en del av den alerinfoi- 
da ^aseii ullages frAn sk ifferki i -el innait den 
nail den /.on, i vilken av^asniu- av skifl'er pA- 
^;ir, uiedau en annan de) far passera aven deii- 
na /Mil. 

.Y S;ill enlist na^ol av de lore^aeude pa.- 
teiitanspiaken, kauueleeUual -'arav, att 
M-ina inforas i skif ferker^e 1 . -enoiu kanaier. 
soni under pyrolysen iiin n» - jorde soin -as- 
a vlopp. 
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Translation of ths cltlm3 or .iwadlah r'at'j.it ;^ac;irice t lo:\ 12^,1^8 
Svenaka Skiff aroljaakt iabuluget , ^ raoro, .iwed;n. 

1. A prooaaa in tba gaa ii' loutiun ol' oil-bearing ahala rooka in 
altu while supplying heat through charmela bored in the rook, 
oharaotarisad in that whan a ahala portion haa been dagaalfiad by 
means of pyrolysia and haa beoome porous gaaaa ara introduoad 
in aaid portion, while it ia atlll warm, through othar obannala 
bored in tha ahala rook than tha haat supplying channels, and that 
aaid gases are of ouch kind that thay in tha meanwhile ara subJeo« 
tad to oheaioal raaotlona without combuatlon, tha ahala rook 
aotlng aa a oatalyst. 

2»* A prooaaa aa olaimad in alalia 1, oharactariaad in that at 
laaat a part of tha gaa formad during tha pyrolyaia ia raoyolad 
into tha ahala portion aftar that ita oil-bearing oonatituenta haa 
baan removed by condanaatlon or washing with cooling. 

3^ A prooaaa aa olaimad in olalm 1, oharaotariaad by that 
tha introduoad gaa by maana of a oompraaaor la oauaad to flow 
through a portion of already dagaalfiad warm ahala rook to ba 
introduoad in anothar rook portion wherein oil ia balng recovered. 

1|« A prooaaa aa olaimad In any of tha olalmsl to 3, ob^raota- 
rised by that a part of tha raoyolad gaa la dlaohargad from tha 
ahala rock bafora it haa roaohad tha ione, wharaln tha degaelfioa- 
tlof; 0/ ahala la taking plaoe, whila anothar part la paaaad alao 
through thla zona. 

5. A prooaaa aa olaimad in any of tha praoadlng olaima, 
oharaotarisad by that tha gaaaa ara introduoad into tha ahala rook 
througtj tha obannala sarving as gaa outlata during tha pyrolyaia. 
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